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A 1 

Specification 

1 . Title of the invention 

Method for deodorizing a fiber product 

2 . Patent Claim 

A method for manufacturing a deodorized fiber product endowed 
with a wash resistance characterized by the fact that a liquid 
mixture of a deodorizing composition which includes, as an 
effective component, a flavonic compound, a terpenic compound, or 
a porphyrin-metal complex compound together with a cellulose- 
reactive water repellent agent and a resin processing agent is 
applied to a fiber product which consists either of a natural 
fiber or regenerated fiber alone or a composite of a natural fiber 
or regenerated fiber and a synthetic fiber and that the obtained 
product is thermally treated. 

3 . Detailed explanation of the invention 

(Technical fields) 

The present invention concerns a novel method for 
manufacturing a deodorized fiber product, and more specifically, 
it concerns a method for manufacturing a fiber product which 
exhibits an excellent wash resistance and which serves a 
deodorizing function by treating a fiber product (e.g., yarns, 

1 Numbers in the margin indicate pagination in the foreign 
text . 
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knitted fabrics, woven fabrics, non-woven fabrics, etc.) with a 
liquid mixture of a deodorizing composition which includes a 
deodorizing plant extract as an effective component together with 
a cellulose-reactive water repellent agent and a resin processing 
agent . 

(Prior art) 

It is well-known that substances which serve deodorizing 
functions exist among plant components, and some of them have 
already been provided as practical deodorizers. 

A deodorizing composition for a gas with a rubbery odor which 
includes chlorophyll and a serdolenic compound- containing 
essential oil, for example, is mentioned in Japanese Patent 
Application Publication No. Kokai Sho 50 [1975] - 160434 Gazette, 
whereas it is mentioned in Japanese Patent Application Publication 
No. Kokai Sho 58 [1983] -61751 Gazette and Japanese Patent 
Application Publication No. Kokai Sho 59 [1984] -66 that the 
extracts of certain types of Lamiaceae plants exert deodorizing 
effects on sulfur-containing compounds. 

The mechanisms of the deodorizing effects ascribed to the 
extracts of these plants have yet to be clarified, although such 
deodorizing effects are presumed to arise from either 
oxidation/reduction functions ascribed to porphyrin-metal complex 
compounds (e.g., chlorophyll, etc.) or composite functions (e.g., 
inclusion function, addition function, neutralizing reaction, 
etc.) ascribed to flavonic compounds (e.g., flavanol, flavonol, 
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etc.) or terpenic compounds (e.g., phellandrene, terpinene, 
pinene, etc . ) . 

Deodorizers which include, as effective components, the 
extracts obtained from these /2 

plants are virtually unaccompanied by toxicity hazards or 
environmental pollutions, etc. unique to chemical drugs, and 
accordingly, they are being used for diverse purposes (e.g., 
additives for shampoos, hair tonics, soaps, toothpastes, mouth 
washes, etc., indoor or bathroom odor masking, deodorization of 
industrial exhaust gases, air cleaning filter applications, 
deodorizing wall papers, ingredients of foods such as chewing 
gums, candies, etc., etc.). 

Many of the deodorizer components extracted from these 
plants, however, are soluble with water, and in a case where such 
a deodorizing component is used alone for treating a fiber, the 
deodorizing effective component becomes eluted as a result of 
washing, etc., which is problematic in that the lasting effect 
cannot be expected. 

(Objective) 

The present inventors compiled exhaustive research in order 
to eradicate the aforementioned shortcomings associated with 
deodorizers which include, as effective components, deodorizing 
components extracted from plants, as a result of which the present 
invention has been completed after it had been discovered that a 
treatment method which is capable of perpetuating the deodorizing 
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effect of a treated fiber even after repeated wash cycles can be 
provided by using said deodorizer with a cellulose-reactive water 
repellent agent and a resin processing agent as well as, if 
necessary, a catalyst and by subsequently performing a thermal 
treatment . 

(Constitution of the invention) 

The present invention provides a deodorized fiber product 
endowed with an excellent wash resistance characterized by the 
treatment of a fiber product with a mixture obtained by mixing a 
deodorizer constituted either by a singular type of a flavonic 
compound, a terpenic compound, or a porphyrin-metal complex 
compound or by their composite with a cellulose-reactive water 
repellent agent and a resin processing agent. 

The mechanism by which the deodorizing effect of the fiber 
product treated with said mixture is perpetuated even after 
repeated wash cycles has yet to be clarified, although the 
deodorizing component is presumed to become firmly fixed and 
adhered to the fiber as a result of the synergistic effects of the 
cellulose-reactive water repellent agent and resin processing 
agent . 

The present invention is peculiarly characterized by the 
combined uses of a component which exists within a plant and which 
exerts a deodorizing effect with a cellulose-reactive water 
repellent agent and a resin processing agent. 
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The following concretely instantiate such components which 
exist within plants and which exert deodorizing effects, namely 
the effective component of the deodorizing composition of the 
present invention (hereafter referred to as the "deodorizing 
components" ) : 

(a) : Flavonic compounds: Flavones (e.g., flavone, etc.), 
flavonols (e.g., rutin, etc.), isoflavones (e.g., genistin, 
daizein, etc.), flavanones (e.g., hespentin [sic: Presumably 
"hesperetin"] , etc.), flavanols (e.g., fustin, albinol, etc.), 
and/or mixtures of two or more types of these examples; 

(b) : Terpenic compounds: Namely, pinene, terpinene, 
phellandrene, camphene, limonene, cadinene, pidaborene, 
camphorene, and/or mixtures of two or more types of these 
examples ; 

(c) : Porphyrin-metal complex compounds: Namely, chlorophyll, 
chlorophyllin sodium salt, etc. 

These compounds may be pure products, although ones 
characterized by plant extract states normally suffice. These 
compounds may, furthermore, be used alone or in combination of two 
or more types . 

Ones which include abundant flavonic compounds may, for 
example, be instantiated by extracts of Theaceae plants (e.g., 
tea, sasanqua, camellia, sakaki, hisakaki, etc.) mentioned in 
Japanese Patent Application Publication No. Kokai Sho 58 [1983]- 
61751, especially extracts of their leaves obtained by using 
water, alcoholic solvents, and/or ketonic solvents 
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Or dry distillates of these plants, whereas ones which 
include abundant terpenic compounds are favorably instantiated by 
dry distillates of traditionally known conifers (e.g., Japanese 
red pine, cryptomeria, Lawson [sic: presumably "lauan"], hinoki, 
chabo cedar, etc.) . 

Ones of the fluorine, silicone, and/or alkylethyleneurea 
types are conceivable as the concomitantly used cellulose-reactive 
water repellent agent. 

Fluorine-type water repellent agents are instantiated by 
copolymers which include perf luoroalkyl acid esters as main 
components, whereas silicone- type water repellent agents are 
instantiated by methylhydrodiene-siloxane, etc. 

Alkylethyleneurea- type water repellent agents are 
instantiated by a mixture of a compound represented by the 
following formula: 



which is synthesized from the dimer of an isocyanate, 
monoethanol amine, and a low-molecular-weight alkyl isocyanate, and 
a compound represented by the following formula: 



/3 





CH* 
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which is synthesized from cyclopropanemonocarboxylic acid, 
monoethanol amine, and a high-molecular- weight alkyl isocyanate 
(trademark: "Palladium," manufactured by Ohara Palladium Chemical 
Co.) . 

There are no strict restrictions on the mixing ratios of 
these water repellent agents, and accordingly, they may be varied 
over a broad spectrum, although it is generally desirable for the 
utilization ratio of the water repellent agent with respect to 1 
part by weight of the deodorizing component to be confined to a 
range of 1 - 10 parts by weight. 

Concomitantly used resin processing agents, furthermore, are 
instantiated by glyoxalic resins, ethyleneurea resins, melamine 
resins, urea resins, epoxy resins, acrylic acid ester resins, etc. 

The mixing ratios of these resin processing agents may be 
varied over a broad spectrum depending on the types of deodorizing 
components or on the application objectives of the deodorized 
fiber product of the present invention, although it is generally 
desirable for the utilization ratio of the resin processing agent 
with respect to 1 part by weight of the deodorizing component to 
be confined to a range of 5 - 20 parts by weight. 

Catalysts constituted either by zinc borof luoride, organic 
amine salts, metal salts, zinc borate, etc. alone or by their 
mixtures may, furthermore, be employed as reaction accelerators 
for the resin processing agents. 
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It is desirable for the utilization ratio of the catalyst 
with respect to 100 parts by weight of the resin processing agent 
to be designated within a range of 10 - 30 parts by weight. 

Either water or a mixture obtained by mixing a small quantity 
of an alcohol (e.g., ethanol, etc.) with water is conceivable as a 
concomitantly usable liquid medium. 

It is also possible to mix surfactants, especially nonionic 
surfactants, with these liquid media for the purpose of elevating 
the solubilities of the deodorizing components with these liquid 
media . 

It is also possible, furthermore, to mix softening agents 
(e.g., fatty acid ester high-molecular-weight alcohol sulfated 
products, etc.) adventitiously for the purpose of conferring 
desirable attributes on the fiber product. 

Natural fibers (e.g., cotton, hemp, etc.) or regenerated 
fibers (e.g., viscose rayon, cupra, etc.) alone may be used as 
fibers, or mix- spun or woven fabrics of these natural fibers or 
regenerated fibers and synthetic fibers (e.g., polyester, nylon, 
polyacrylonitrile, etc.) may be used instead. 

As far as the method of the present invention is concerned, a 
mixture of the deodorizing component, cellulose-reactive water 
repellent agent, and resin processing agent is adhered to a fiber 
and then fixed and bound by means of a thermal treatment. 

Said mixture may, for example, be prepared by diluting 0.5 ~ 
15 g of a deodorizing composition (e.g., flavonic type, terpenic 
type, crude chlorophyll, etc.) with 500 mL of water, by then 
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adding, if necessary, a nonionic surfactant (e.g., sodium 
dodecylbenzenesulf onate , polyethylene glycol sorbitan 

monostearate, etc.) to the obtained mixture, and by eventually 
adding 5 - 20 g of an alkylethyleneurea-type cellulose-reactive 
water repellent agent, 10 - 15 g of a glyoxalic resin processing 
agent, and 0.1 ~ 3.0 g of a zinc borofluoride catalyst to the 
obtained mixture. 

After the fiber has been immersed into the obtained liquid 
mixture, it is wrung for optimizing the liquid internalization 
ratio, dried, and then thermally treated. The drying treatment is 
normally performed at 80 ~ 120°C for approximately 4-5 min., 
whereas the thermal treatment is performed at 130 - 165°C for 1 ~ 
5 min. The thermally treated product may, if necessary, be washed 
with water. 

As the application examples shown below clearly suggest, as 
far as the aforementioned method of the present invention for 
processing a fiber product endowed with a deodorizing effect is 
concerned, the lasting deodorizing effect after repeated wash 
cycles is far superior to that of a case where the deodorizing 
component alone is used, where the deodorizing component and water 
repellent agent are used in combination, or where the deodorizing 
component and resin processing agent are used in combination. 

(Application examples) 

Next, the present invention will be explained more concretely 
with reference to application examples. 
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Incidentally, the ammonia or hydrogen sulfide deodorizing 
efficiency in the application examples was calculated according to 
the following procedures. 

After a scoured and bleached fabric had been immersed in a 
sample solution, the liquid was wrung out by using a mangle and 
then dried at a wring ratio of 100%. 

10 g of the fabric thus treated or a fabric which had been 
likewise treated and then washed was filled and sealed into a 
preliminarily prepared glass bottle (content volume: 1,000 mL) 
into which gaseous ammonia or gaseous hydrogen sulfide had been 
charged at a certain concentration, and after the system had been 
left unattended for 1 hour, the gaseous ammonia or gaseous 

/i 

hydrogen sulfide concentration was measured by using a Kitagawa 
detection tube, and the gaseous ammonia or gaseous hydrogen 
sulfide deodorizing efficiency was calculated by using the 
following formula: 

Deodorizing efficiency (%) = (1 - NH 3 or N 2 S concentration at 
the time of measurement/initial NH 3 or N 2 S concentration) x 100. 

Moreover, a washing operation wherein a 3-min. washing phase 
in a 4 0°C hot water system (bath ratio: 1 : 20; detergent: 1 g/L) 
is followed by a dehydration phase, a 10-min. flowing water 
rinsing phase, another dehydration phase, and then a drying phase 
was defined as a single cycle in the application examples. 



Application Example 1 
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A liquid mixture was prepared by solubilizing 5 g of a 
deodorizer which had been extracted from a conifer tree and which 
included a terpenic compound ("Super Clean KS-YM, " manufactured by 
Kokonoe Co.), 15 g of a cellulose-reactive water repellent agent 
("Parasit RSN, " manufactured by Meisei Chemical Co.), 30 g of a 
melamine resin ("Sumitex Resin M-3," manufactured by Sumitomo 
Chemical Co.), and 4 g of zinc borofluoride into 500 mL of water. 

After a scoured and bleached cotton fabric had been immersed 
into the aforementioned liquid mixture, it was wrung at 100% by 
using a mangle and then dried at 80°C over a 5-min. period. 

Next, it was thermally treated at 146°C over a 3-min. period, 
as a result of which the resin became sufficiently fixed and 
bound, and after it had been washed with water, the deodorizing 
fabric (A) was obtained. 

For comparative purposes, a cotton fabric was treated with a 
solution obtained by diluting 5 g of the aforementioned deodorizer 
("Super Clean KS-YM") with 500 mL of water, as a result of which 
the comparative fabric (B) was obtained. 

The respective deodorizing efficiencies of the deodorizing 
fabric (A) and (B) thus obtained before and after the wash cycles 
are shown below. 
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Table I: Ammonia deodorizing efficiency 
(ammonia concentration: 150 ppm) 



Deodorizing fabric 


Deodorizing efficiency 


(%) 




Pre -wash 


10 wash 
cycles 


3 0 wash 
cycles 


A 

(Present i nvent i on ) 


80 


65 




45 


B 

(comparative example) 


80 


0 




0 


Blank 


0 


0 




0 



[Note: "Monogen" (manufactured by Daiichi Seiyaku Co.) was used as 
a detergent] 



Application Example 2 

After 1 g of iron -chlorophyll and 0.5 g of a nonionic 
surfactant (sodium dodecylbenzenesulf onate) had been homogeneous 
mixed with one another, the obtained mixture was solubilized into 
500 mL of water. 

15 g of a cellulose-reactive water repellent agent ("Betrox 
3000," manufactured by Meisei Chemical Co.), 30 g of a glyoxalic 
resin ("Sumitex Resin FSK, " manufactured by Sumitomo Chemical 
Co.), and 5 g of a metal salt-type catalyst which included 
magnesium chloride as a main component ("Catalyst M, n manufactured 
by Dai-Nihon Ink Chemical Co.) were mixed with the obtained 
aqueous solution, as a result of which a liquid mixture was 
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obtained. After a scoured and bleached cotton fabric had been 
immersed into the aforementioned liquid mixture, it was wrung at 
100% by using a mangle and then dried at 80°C over a 5-min. 
period. 

Next, it was thermally treated at 140°C over a 3-min. period, 
and after it had been washed with water, the deodorizing fabric 
(C) was obtained. 

For comparative purposes, a cotton fabric was treated with an 
aqueous solution obtained by homogeneously mixing 1 g of iron- 
chlorophyll and 0.5 g of said nonionic surfactant and by 
solubilizing the obtained mixture into 500 mL of water, as a 
result of which the comparative fabric (D) was obtained. 

The respective deodorizing efficiencies of the deodorizing 
fabric (C) and (D) thus obtained before and after the wash cycles 
are shown below. 
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Table II: Hydrogen sulfide deodorizing efficiency 
(hydrogen sulfide concentration: 80 ppm) 



Deodorizing fabric 


Deodorizing efficiency 


(%) 




Pre -wash 


10 wash 
cycles 


30 wash 
cycles 


C 

(Present invention) 


80 


45 




35 


D 

(comparative example) 


80 


10 




0 


Blank 


0 


0 




0 



[Note: "New Beads" (manufactured by Kao Co.) was used as a 
detergent] 



Application Example 3 

A liquid mixture was prepared by solubilizing 12.5 g of a 
deodorizer which had been extracted from a tea tree and which 
included a flavonic compound ("Fresh Shiraimatsu, " manufactured by 
Shiraimatsu Shin'yaku Co.), 15 g of a cellulose-reactive water 
repellent agent ( "Palladium, " manufactured by Ohara Palladium 
Chemical Co.), 30 g of a melamine resin ("Sumitex Resin M-3," 
manufactured by Sumitomo Chemical Co.), and 4 g of an organic 
amine salt-type catalyst ("Catalyst 376," manufactured by Dai- 
Nihon Ink Chemical Co.) into 500 mL of water. 
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After a scoured and bleached cotton fabric had been immersed 
into the aforementioned liquid mixture, it was wrung at 100% by 
using a mangle and then dried at 80°C over a 5-min. period. 

Next, it was thermally treated at 140°C over a 3-min. period, 
and after it had been /5 

washed with water, the deodorizing fabric (E) was obtained. 

For comparative purposes, a liquid mixture of a case where a 
water repellent agent alone was used together [with a deodorizer] 
was prepared by solubilizing 12.5 g of a deodorizer ("Fresh 
Shiraimatsu, " manufactured by Shiraimatsu Shin'yaku Co.) and 15 g 
of a cellulose-reactive water repellent agent ("Palladium RC, " 
manufactured by Ohara Palladium Chemical Co.) into 500 mL of 
water . 

After a cotton fabric had been immersed in the aforementioned 
liquid mixture, it was wrung by using a mangle and then dried. 

Next, it was thermally treated at 140°C over a 3-min. period 
and then washed with water, as a result of which the comparative 
fabric (F) was obtained. 

For comparative purposes, furthermore, a liquid mixture of a 
case where a resin alone was used together [with the deodorizer] 
was prepared by solubilizing 12.5 g of a deodorizer ("Fresh 
Shiraimatsu," manufactured by Shiraimatsu Shin'yaku Co.), 30 g of 
a melamine resin ("Sumitex Resin M-3," manufactured by Sumitomo 
Chemical Co.), and 4 g of an organic amine salt-type catalyst 
("Catalyst 376," manufactured by Dai-Nihon Ink Chemical Co.) into 
500 mL of water. 



After a cotton fabric had been immersed in the aforementioned 
liquid mixture, it was wrung at 100% by using a mangle and then 
dried. 

Next, it was thermally treated at 14 0°C over a 3-min. period 
and then washed with water, as a result of which the comparative 
fabric (G) was obtained. 

The respective deodorizing efficiencies of the deodorizing 
fabric (E) , (F) , and (G) thus obtained before and after the wash 
cycles are shown below. 

Table III: Hydrogen sulfide deodorizing efficiency 
(hydrogen sulfide concentration: 80 ppm) 



Deodorizing fabric 


Deodorizing efficiency 


(%) 




Pre -wash 


10 wash 
cycles 


30 wash 
cycles 


E 

(Present invention) 


75 


45 




40 


F 

(comparative example) 


75 


0 




0 


G 

(comparative example) 


0 


0 




0 


Blank 


0 


0 




0 



[Note: "Monogen" (manufactured by Dai-Ichi Kogyo Co.) was used as 
a detergent] 
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Application Example 4 

A liquid mixture was prepared by diluting 5 g of a deodorizer 
which included a flavonic compound ("Pansil," manufactured by 
Release Science Co.), 15 g of a cellulose-reactive water repellent 
agent ("Palladium AV, " manufactured by Ohara Palladium Chemical 
Co.), 30 g of a melamine resin ("Sumitex Resin M-10, " manufactured 
by Sumitomo Chemical Co.), and 4 g of zinc borofluoride with 500 
mL of water. 

After a polyester/cotton mix- spun fabric had been immersed in 
the aforementioned liquid mixture, it was wrung at 80% by using a 
mangle and then dried. 

Next, it was thermally treated at 14 0°C over a 3-min. period 
and then washed with water, as a result of which the deodorizing 
fabric (G) [sic: Overlap] was obtained. 

For comparative purposes, a polyester/cotton mix- spun fabric 
was treated with a liquid mixture obtained by diluting 2.5 g of 
the Pansil deodorizer with 500 mL of water, as a result of which 
comparative fabric (H) was obtained. 

The respective deodorizing efficiencies of the deodorizing 
fabric (G) and (H) thus obtained before and after the wash cycles 
are shown below. 
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Table IV: Ammonia deodorizing efficiency 
(ammonia concentration: 2 00 ppm) 



Deodorizing fabric 


Deodorizing efficiency 


(%) 




Pre -wash 


10 wash 
cycles 


30 wash 
cycles 


G 

(Present invention) 


80 


50 




45 


H 

(comparative example) 


80 


0 




0 


Blank 


0 


0 




0 



[Note: "New Beads" (manufactured by Kao Co.) was used as a 
detergent] 



Application Example 5 

A liquid mixture was obtained by solubilizing 5 g of a 
deodorizer which included a flavonic compound ("Asutenchi P-110," 
manufactured by Yamato Chemical Co.), 15 g of a cellulose-reactive 
water repellent agent ("Palladium RC, " manufactured by Ohara 
Palladium Chemical Co.), 30 g of a melamine resin ("Sumitex Resin 
M-3," manufactured by Sumitomo Chemical Co.), and 2 g of an 
organic amine salt-type catalyst ("Catalyst 376," manufactured by 
Dai-Nihon Ink Chemical Co.) into 500 mL of water. 

After a cotton fabric had been immersed in the aforementioned 
liquid mixture, it was wrung at 100% by using a mangle and then 
dried. 



Next, it was thermally treated at 14 0°C over a 3-min. period 
and then washed with water, as a result of which the comparative 
fabric (I) was obtained. 

For comparative purposes, a cotton fabric was treated with a 
liquid mixture obtained by diluting 5 g of the aforementioned 
deodorizer Asutenchi P-110 with 500 mL of water, as a result of 
which comparative fabric (J) was obtained. 

The respective deodorizing efficiencies of the deodorizing 
fabric (I) and (J) thus obtained before and after the wash cycles 
are shown below. 



Table V: Ammonia deodorizing efficiency 
(ammonia concentration: 150 ppm) 



Deodorizing fabric 


Deodorizing efficiency 


(%) 




Pre -wash 


10 wash 
cycles 


3 0 wash 
cycles 


I 

(Present invention) 


80 


55 




45 


J 

(comparative example) 


80 


0 




0 


Blank 


0 


0 




0 



[Note: "Monogen" (manufactured by Dai-Ichi Kogyo Seiyaku Co.) was 
used as a detergent] 
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Application Example 6 

A liquid mixture was prepared by solubilizing 5 g of a 
deodorizer which included a flavonic compound extracted from a 
Theaceae plant (manufactured by Shiraimatsu Shin'yaku Co.), 15 g 
of a cellulose-reactive water repellent agent ("Palladium RC, " 
manufactured by Ohara Palladium Chemical Co.), and 30 g of an 
epoxy resin ("Denacol EX 810," manufactured by Nagase Sangyo Co.) 
into 500 mL of water. 

After a cotton fabric had been immersed in the aforementioned 
liquid mixture, it was wrung at 100% by using a mangle and then 
dried at 80°C over a 5-min. period. 

Next, it was thermally treated at 140°C over a 3-min. period 
and then washed with water, as a result of which the comparative 
fabric (K) was obtained. 

For comparative purposes, a cotton fabric was treated with a 
liquid mixture obtained by diluting 5 g of the aforementioned 
deodorizer with 500 mL of water, as a result of which comparative 
fabric (L) was obtained. 

The respective deodorizing efficiencies of the deodorizing 
fabric (K) and (L) thus obtained before and after the wash cycles 
are shown below. 
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Table VI: Hydrogen sulfide deodorizing efficiency 
(hydrogen sulfide concentration: 80 ppm) 



Deodorizing fabric 


Deodorizing efficiency 


(%) 




Pre -wash 


10 wash 
cycles 


30 wash 
cycles 


K 

(Present invention) 


75 


50 




40 


L 

(comparative example) 


75 


0 




0 


Blank 


0 


0 




0 



[Note: "Monogen" (manufactured by Dai-Ichi Kogyo Co.) was used as 
a detergent] 



(Results) 

As has been discussed in detail above, the method wherein a 
fiber product is treated with a liquid mixture of a deodorizing 
composition which includes, as an effective component, a flavonic 
compound, a terpenic compound, or a porphyrin -metal complex 
compound together with a cellulose-reactive water repellent agent 
and a resin processing agent can be easily implemented by using 
extant resin processing apparatuses for fiber products. 

Since the wash resistance of the product is excellent, 
furthermore, it may be applied to diverse applications such as 
garments, bedroom accouterments, etc. 
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